[Abstract] Intracellular pH (pHi) is an important physiological determinant of enzyme activity and cellular function (Kurkdjian and Guern, 1989) . All proteins depend on a tightly regulated pH to maintain their structure and function. Protonation-deprotonation events can dictate the charge of biological surfaces and are integral steps in many metabolic reactions (Casey et al., 2010) .
e. Wash perfusion system with distilled water for 4 h prior to the experiment to remove any residue -especially nigericin from a previous experiment -inside tubes.
4. Set up a rack inside a water bath at 37 °C to hold a 50 ml conical tube containing the perfusion solution which is the same as the loading solution. Bubble 5% CO2 at slow to moderate rates (~1 bubble/second) for at least 20 min into the loading solution prior the experiment to equilibrate pH, similar to the conditions inside an incubator. Continue bubbling 5% CO2 into the loading solution during the experiment to maintain pH.
5. Have a calibrated pH meter handy. The pH of the loading solution can be continuously monitored to ensure consistency.
6. Set up the perfusion system and the settings on the microscope. Install the Chroma filterset for BCECF and define the channels for the software. Check the filter wheel and make sure the excitation and emission channels are defined correctly in the Axiovision software.
7. Make sure bulb intensity is at 50% and filter density at 10% to prevent phototoxicity to the cells. 13. To prevent photo-bleaching, wrap the cell plate with a piece of aluminum foil as soon as it is removed from the incubator and is being transferred to the microscope room. Turn off the lights in the room (the light from the computer screen should provide ample light).
14. (Work fast in this step) Immediately mount the loaded dish on the microscope stage and fix it in place with paraffin wax to prevent any movement during image acquisition. Install perfusion insert and inflow and outflow tubes. Run the perfusion system and meanwhile focus the microscope to find a suitable area -about 40% confluent -for taking pictures.
We recommend using the halogen light at the weakest possible intensity for focusing and then using fluorescent light for fine focusing to reduce the risk of cell toxicity. 10x-40x magnification could be used. With 10x magnification larger number of cells can be evaluated.
15. Let loading solution run through the system for 2-3 min and then take 6 pictures at 30 sec intervals (automated at step 6) (Figure 1) . 
